The pattern of preferential DNA repair of UV-Induced pyr1n1d1ne dInters was studied 1n repair-deficient Chinese hamster ovary ( 
INTRODUCTION
There has been Increasing interest 1n the genetic control of DNA repair 1n mammalian cells. It has been shown that the defects 1n DNA repair deficient mutants Isolated from established rodent cell lines can be genetically complemented by human genes using DNA-mediated gene transfer (1) or cell fusion (2, 3) . Using DNA-med1ated gene transfer to the UV-sens1tive Chinese hamster ovary (CHO) cell line 43-3B (originally isolated by Wood and Burki (4)), the first human repair gene (ERCC-1) was cloned by Westerveld et al. (5) and characterized by van Du1n et al. (6) . The ERCC-1 gene abolishes most of the DNA repair deficiency 1n the UV-sens1t1ve CHO mutant cell line 43-3B and other mutants belonging to complementation group 1 (CHO complementation group numbering was recently changed to comply with the ERCC-gene numbering, I.e. the previous CHO complementation group 2 1s now group 1) as determined by cell survival after treatment with UV (254 nm) or mitomycin C (HMC) (7) . The level of UV-1nduced unscheduled DNA synthesis 1n these transfected cells indicated at least partially restored repair proficiency (5). Characterization of the mutant 43-3B has shown that in addition to the already known sensitivity to UV and MMC this mutant shows Increased sensitivity to alkylating agents Ethylnitrosourea (ENU), ethyl raethanesulphonate (EMS) and methyl methanesulphonate (HHS) (7), and the Increased sensitivity to UV (254 nm), 4 n1troquino1ine-loxide (4NQ0) and MHC 1s accompanied by increased mutability. The ERCC-1 gene restores the resistance of this mutant not only to UV but also to 4NQ0, Nacetoxy aminofluorene (N-Ac-AAF) and alkylating agents. The frequency of mutation Induced by UV at the Na*/K* ATPase locus and the level of induced and spontaneous chromosomal aberrations are restored to the level of CHO wild type cells (8) . Additionally, the rate of cyclobutane dimer removal approaches that 1n wild type CHO cells. These results Indicate that the human ERCC-1 gene restores Impaired functions in 43-3B, and that the gene may be functionally homologous to the defective or missing one 1n the 43-3B cell line. However, seme evidence was found for a difference between the human gene product and its rodent counterpart, since the restoration of normal sensitivity to 4NQ0, ENU and N-Ac-AAF was complete whereas 1t was not complete for UV and HMC.
We have previously studied the repair of pyrimidine dimers in genes and non-transcribing sequences 1n rodent and human cell lines (9-13). In all normal mammalian cells studied so far, evidence was found for preferential DNA repair of active genes (9). Host of these results documenting preferential repair are obtained after damage with UV light, but similar results have now been reported after damage with other agents (14,15). The findings suggest that preferential DNA repair of active genes is a general phenomenon in normal mammalian cells. The importance of measuring DNA repair 1n genes 1s emphasized by the demonstration that biological endpoints such as cellular survival correlate better with the repair of active genes than with overall, average repair of the genome (11). Since preferential DNA repair of active genes appear to be an essential feature 1n normal mammalian cells, 1t 1s Important to examine whether this function has been restored in mutants transfected with repair genes. An optimal approach to measuring preferential DNA repair is to comparatively study the repair 1n transcribing and non-transcribing genomic sequences within the same cells. We have taken this approach 1n cells containing transfected DNA repair genes.
METHODS
The wild type CHO cells, CHO-9 and the UV-sensitive 43-3B cell line were generously provided by R.Wood. The 83-G5 transformed cell line has previously been described by Westerveld (5). Cells were grown 1n Dulbecco's Minimal Essential Medium supplemented with non-essential ami no adds and 10 % fetal bovine serum. Selection for the dominant marker was in modified mycophenolic add medium (5).
The methodology for the repair measurements has been described in detail by Bohr et al., (10,11,16), and will only be briefly described here. Cells were uniformly prelabeled with 3 
RESULTS AND DISCUSSION
We first studied repair in specific sequences in a CHO cell line carrying the denV gene coding for the pyrimidine dimer specific T4 endonuclease V (T4 endo V). This cell line, established by Valerie et al. (17) , was shown to repair all genomic sequences examined whether or not they were being transcribed (18). We concluded from these experiments that the 16 kD T4 endo V enzyme was small enough to have access to DNA in all chromosomal regions regardless of the chromatin structure. Although the ERCC1 gene was transfected into CHO complementation group 1 and the denV gene into group 2, we believe that the transfectants can be readily compared. Our results suggest that whereas the denV* cells repair all genomic sequences very efficiently, the ERCC-T cells repair the active gene efficiently and the non-coding sequences much less efficiently. The pattern of repair 1n the ERCC-T cells appears to be similar to the situation 1n the wild type cells. The ERCC-I gene thus seems to restore a "normal" mode of repair 1n the UV-sens1t1ve cell line. The ERCC-1 gene codes for an enzyme roughly twice the size of the T4 endo V which has an estimated HH of 32 kD. It has been previously suggested that a normal mammalian repair enzyme would be much larger than the T4 endo V (18,19), and may thus be able to access DNA only at sites of more open chromatin structure such as active gene regions. However, the ERCC-1 gene product may play a role in the early recognition of damaged sites in need of repair. It has recently been shown that the preferential DNA repair of the DHFR gene 1n CHO cells 1s largely due to the selective repair of the transcribed strand (20) . Since the non-transcribed strand 1s poorly repaired, the organisation of preferential repair may be less dependant upon the accessibility or "openness" of chromatin structure than previously speculated. The function of the ERCC-1 gene product may thus be to locate the active genes 1n the genome for the repair complex based on a specific recognition rather than just chromatin accessibility.
